This study reports the impact of the data-driven learning (DDL) approach on ESL Saudi writers' general citation patterns that contribute to their general authorial voice. Specifically, the study examines the effects of the DDL activities on ESL writers' use of integral and non-integral citation patterns based on Swales ' (1981, 1986, and 1990) modal of citation analysis and the extended scheme of classification set by Thompson & Tribble (2001) . Guided use of both the Michigan Corpus of Upper-Level Student Papers (MICUSP) and WordandPhrase.info has been designed, implemented, and assessed with a representative sample of 32 ESL upper-intermediate and advanced writers in the Department of Translation in College of Languages at Princess Nourah bint Abul Rahman University (PNU). The effectiveness of the DDL activities in improving the writers' use of the citation patterns in composition of assignments is measured via a repeated measure paired t test. The study evaluates writers' authorial voice in terms of their use of integral and non-integral citation patterns. The quantitative analysis reveals that participants' integral patterns (n = 398) of citation significantly outnumbered non-integral patterns (n = 126). The verb-controlling pattern occurred the most (n = 320), constituting 61% of total citation patterns. Results of the paired sample t test reveals a significant statistical difference between participants' performances before and after the integration of the DDL activities, with the mean value being increased from 2.285 to 3.778. These results inform pedagogical implications of the DDL approach in ESL writing. The conceptual framework implementing the DDL approach in the present study provides guidance for applying corpus-informed tools when designing writing activities for upper-intermediate to advanced ESL learners.
citation patterns in terms of their syntactic function within the inter-sentence level into integral and non-integral. Integral citation patterns are those playing a grammatical function within the sentence in which they occur. Non-integral citation patterns, on the other hand, are those that play no grammatical function within the level of sentence.
Based on Swales' classification of citation patterns, Thompson & Tribble (2001) analyze disciplinary variations of citation in the corpus of doctoral dissertations in two disciplines in the Department of Agriculture: Agricultural Botany and Agricultural Economics. The authors developed a more detailed scheme of classification by identifying citation patterns in terms of integration or non-integration within sentences as well as by the function achieved by these patterns. Table 1 is a description of this scheme (see Thompson & Tribble, 2001 for examples of these citation examples from their corpus). The citation function is performed via a controlling active or passive verb. Verb-controlling Integral Citation (a) The citation constitutes a noun phrase.
(b)The citation constitutes a part of a noun phrase.
Naming
The citation refers to the name of the writer without the year. This usually happens when the reference author's name is mentioned and subsequently followed by a citation to the same reference author.
NonCitation
The citation function is performed by attributing an assertion, fact, or results to a reference name.
Source Non-integral Citation
The citation is performed by identifying and specifying an agent in the sentence it references in an information-prominent citation pattern rather than an author-prominent citation pattern (Weissberg & Buker, 1990 , cited in Thompson & Tribble, 2001 ).
Identification
The citation is indicated by the insertion of the directive verb. For example (see). Reference
The citation pattern specifies the originator of a theory, product, or concept. Origin Source: Thompson & Tribble (2001) .
Implementing tools of corpus analysis facilitated the investigation of citation patterns from a variety of perspectives during the past two decades. As an essential resource in the construction of disciplinary knowledge, sub-disciplinary variations of citation patterns have been repeatedly emphasized (Hayland, 1999) . The underlying assumption is that writers in different disciplines employ different rhetorical practices to construct particular disciplinary knowledge. and Thompson (2000) investigated sub-disciplinary variations in citations in research articles and doctoral theses conducted in different disciplines with tools of frequency and concordance analysis. Their analysis demonstrates the novice writers' tendency to use limited citation patterns; thus, they should be guided to use a variety of citation patterns based on genre awareness. Based on Thompson & Tribble's (2001) model of citations, Manan (2015) examined integral citation patterns in postgraduate students' master's theses at the National University of Malaysia. Among the integral citation patterns, verb-controlling patterns have been found to have the highest rate of occurrence in Manan's data (n = 198), followed by naming patterns (n = 48). Manan (2015) emphasizes ESL writers' barriers of language proficiency being a hindrance to both academic writing and employing citation patterns appropriately. In line with Thompson & Tribble (2001) , Manan (2015) insists on the integration of training courses within academic writing courses, focusing on the proper implementation of citation patterns, with the writers being exposed to authentic texts to raise cognitive awareness of different citation patterns.
Variations across local and international writers have been also stressed in a variety of studies. Karimi & Asadnia (2014) , for example, found that local Iranian writers employed more integral citation patterns than their international counterparts. Rabab'ah & Al-Marshadi (2013) investigated citation patterns among native and non-native postgraduate students based on Sawles' (1990) framework of citation patterns. They analyzed five masters' theses written by Arab writers and five masters' theses written by native English writers. The results revealed the Arab writers' low proficiency in citing appropriately. McCallum (2016) investigated the different functions of the first-person pronouns in shaping the authorial voice in a small, specialized corpus of 45 female Saudi writers' papers. Among the most prominent functions were commenting, giving opinions, claiming, reporting an experience, and maintaining a desire.
with authentic texts to enhance their persuasive authorial voice in their academic writing). Citation patterns of undergraduate students and intermediate to advanced writers, however, have been marginalized in this area of research. At the same time, the DDL approach has demonstrated a significant impact in a variety of educational contexts (see, e.g., Flowerdew, 2012 Flowerdew, , 2015 Boulton, 2009 Boulton, , 2010 Gaskell & Cobb, 2004; Yoon, 2014) . The aim of the present study is to investigate the impact of direct application of corpus use on ESL upper-intermediate to advanced undergraduate writers' authorial voice in an educational writing context. The current study reports on a pedagogically-oriented investigation of citation patterns among 32 ESL Saudi upper-intermediate and advanced writers in terms of the impact of the DDL approach on their usage and selection of citation patterns. The investigation is guided by the hypothesis that the DDL approach has a positive impact on participants' overall improvement of authorial voice. The improvement is also explored in terms of the selection of integral versus non-integral citation patterns.
Review of Literature

Data-Driven Learning Approach
A few decades after the establishment of corpora as an identifiable field in linguistic study in 1950s, the use of electronic readable format for different kinds of corpora have been integrated into most, if not all, linguistic disciplines. In parallel to this rapid development of the use of corpora were the growing claims of the authentic materials movement in the language teaching field in the 1980s, which advocated the use of real-world authentic materials in language classrooms. The "naturally occurring texts" of the language corpus were rapidly recognized as great material for this movement. Theories of second language acquisition, such as Vygotskyan sociocultural theory (Vygotsky, 1986) and the "noticing" hypothesis (Schmidt, 1991) , have underpinnings, both explicitly and implicitly, in the use of authentic corpus material in language classrooms.
The pedagogical applications of the use of corpus have been categorized into direct and indirect applications (Römer, 2010 , as cited in Flowerdew, 2012 . Indirect applications include those applications that have indirect effects on teaching and learning materials introduced by researchers and material designers. Direct applications, on the other hand, refer to those applications that involve both teacher-corpus interaction and learner-corpus interaction. In the last few years, this direct interaction with the corpus tools has been coined Data-Driven Learning (DDL) by Johns & Kim (1991, iii) , referring to "the use in the classroom of computer generated concordances to get students to explore the regularities of patterning in the target language, and the development of activities and exercises based on concordance output." This call to implement the DDL approach in education has been the foundation of a new era of learning in terms of pedagogical methods, curriculum design, and assessment over the last two decades (see Champers, 2010 for a brief account of DDL history). A large body of scholarly research has been conducted to increase the awareness of teachers, graduate students of applied linguistics, and trainers about the practical applications of corpus in language classrooms. An account of DDL advantages that are well documented in the DDL literature and an overview of the empirical studies that implemented the DDL approach in skill-based activities (i.e., writing tasks) follow.
The most prominent advantage stated by DDL scholars is the fact that DDL involves both a discovery-based deductive approach and inductive approach. Johns' (1991) description of DDL approach expands to include the implementation of authentic, naturally occurring data in exploratory activities where students are observing, exploring, inferring patterns, and generalizing using an inductive approach. Johansson (2009), however, maintains that the implementation of the DDL approach implies an emphasis on deducing insights; thus, it is a guided combination of both inductive and deductive approaches where the authentic, naturally occurring forms of information are tailored for students' particular needs. Within the context of this guided DDL approach, students are viewed as researchers (Bernardini, 2004) who are conducting multiple tasks of observation, analysis, and reasoning. In such a context of learning, Krieger (2003) argues, the instructor has the role of a research mentor rather than a presenter of knowledge.
The second advantage of the DDL approach is the facilitation of learner's involvement in a lexical grammatical approach to learning. Compared to traditional approaches that separate grammar from lexicology, the DDL approach provides exploration of lexical items and patterns within grammatical structures via concordance tools (Flowerdew, 2015) . Third, the DDL approach has been shown by empirical studies to be influential in fostering learners' autonomy and enhancing their awareness and observation skills (Luo, 2016) . This influence is largely due to the exploratory-based activities that are offered by the DDL activities. These activities serve as cognitive learning tools to enhance learners' observation skills (O'Sullivan, 2007; Sun, 2003) .
Data-Driven Learning Approach and Writing Tasks
Writing is dominating the research on the effect of the DDL approach on skill-based activities (see Luo, 2016 Vol. 7, No. 6; effect is tackled from a variety of perspectives including errors correction, enhancement of fluency and complexity, and particular tasks of writing. The majority of the empirical studies that have been conducted on issues of DDL and writing tasks agree that the DDL approach has positive effects on the overall improvement of writing.
Following is a summary of the most prominent studies in the field, with references to the key issues in this area of investigation.
Error correction is the most prominent issue tackled when investigating the effect of the DDL approach on writing. Gaskell & Cobb (2004) used a pretest and posttest design study to investigate the effect of concordance tools on eliminating errors at the level of sentences with low intermediate learners.
In an exploratory study, Luo (2015) reported on a pretest and posttest experimental study where he investigated the effect of utilizing a DDL approach on forty eight second language learners (L2) Chinese learners' writing in terms of three variables: accuracy, complexity, and fluency. The experimental group, who consulted the British National Corpus (BNC) and Baidu tools in their writing, performed significantly better than the control group in terms of writing accuracy and fluency, but not as to complexity. Luo & Lia (2015) conducted a small exploratory study that investigated the effect of Beijing Foreign Studies University (BFSU CQP) web as a reference tool for eliminating writing errors of ESL intermediate Chinese learners. Results comparing the experimental and control groups revealed a positive effect of using an online corpus to minimize lexical and grammatical errors compared to the use of online dictionaries. Tono et al. (2014 , as cited in Luo, 2015 , however, indicated the significance of the DDL approach for identifying and correcting omission and addition errors, whereas misinformation errors have been difficult to identify and correct. Yoon & Jo (2014) conducted a case study to investigate the effects of indirect and direct implementation of DDL approaches on error correction. They reported in their results that learners' self-correction was significantly higher when applying indirect corpus-based activities than when using direct activities with low-proficiency learners. This finding agrees with that of Gaskell & Cobb (2004) , who highlighted that an indirect DDL approach is best considered as a transitional stage to a direct DDL approach.
The positive effects of the DDL approach on writing have been also observed at the level of writing strategies. Gilmore (2009) investigated the usefulness of two online corpus resources-the BNC and the Collins Birmingham University International Language Database (COBUILD)-for improving L2 Japanese learners' writing strategies. He observed a significant effect on learners' drafting strategies after a 90-minute practical tutorial on implementing these online resources into writing tasks. Kennedy & Miceli (2010) found a positive effect of the DDL approach on writing, planning strategies, and idea generation with Italian L2 intermediate learners when integrating corpus applications in writing tasks. Boulton (2009) claimed the usefulness of the DDL approach in learning and mastering linking adverbs. Emphasizing the importance of choosing the appropriate type of corpus for a particular task, Chang (2014) investigated the roles of both general and specific corpora in improving L2 writing. He conducted a case study to evaluate L2 Korean engineering learners' consultation of both kinds of corpus; results showed a significant effect of using specific corpora as consultation tools in learners' academic writing.
The aforementioned studies on the implementation of the DDL approach in writing tasks have proven the benefits of direct and indirect corpus-based activities. They provide learners with linguistic cognitive consultation tools that improve L2 learners' overall writing accuracy. This improvement results from four different factors documented in previous studies: error-correction elimination, refining learners' use of grammatical structures, developing learners' strategies for drafting, planning, and generating ideas, and improving noticing and cognitive skills. The investigation of the DDL use on L2 writers' rhetorical and stylistic development, however, has received little attention in prior investigations.
The aim of the present study is to investigate the impact of the implementation of the DDL approach on the improvement of learners' authorial voices in terms of citation patterns. The investigation is tangibly identified in terms of designing appropriate corpus-based activities as well as testing the effect of the DDL implementation on learners' use of citation patterns. Beyond the mere identification and testing of the DDL approach's effects on learners' overall improvement in their use of citation patterns, another aim of the study is to examine the learners' selection of integral and non-integral citation patterns before and after the implementation of the DDL approach. From a methodological point of view, many of the experimental studies conducted in this area of investigation followed the pretest and posttest design. Due to the aims of the present study, and to decrease the effect of other influences on the results, the present study utilized a repeated measure design where 32 participants were given the same amount of DDL instruction. The participants' performance in terms of their mastery of citation patterns, as well as their selection of integral and non-integral citation patterns were analyzed before and after the implementation of the DDL approach in their writing instructions.
Research Questions
In order to achieve the aims of this study, the following research questions have been proposed. RQ3: Is there a significant difference in the Saudi ESL learners' selections of integral versus non-integral citation before and after the implementing the DDL approach in their writing tasks?
Research Design
The effective implementation of the DDL approach in previous experimental studies was guaranteed by ensuring a number of key issues including the choice of the appropriate corpus best suited for the task, training participants as well as participants' familiarity with corpus tools. The research design of the current study has been determined in accordance with these key issues. Based on the aims of the present study and the desire to decrease the effect of other influences on the results, the present study utilized a repeated measure design where 32 participants were given the same amount of the DDL instruction during the a training session , and were asked to write literature reviews before and after the DDL training. The participants' performance (i.e., mastery of citation patterns and selection of integral and non-integral citation patterns) were measured before and after the DDL training. The participants' pre-and post-DDL literature reviews were analyzed in terms of both citation proficiency and citation patterns. The paired sample t test measure was applied to participants' submissions before and after the DDL use. Based on Thompson & Tribble's (2001) framework of citation patterns, the participants' citation patterns were identified, analyzed, and tabulated to ascertain general patterns of citation. Quantitative results were obtained and pedagogical implications were drawn.
The participants were all enrolled in the Department of Translation in the College of Languages at PNU, Saudi Arabia. All participants were Level Three female upper-intermediate to advanced learners who had passed two courses in writing: Writing I and Writing II. Writing I introduced learners to essay writing, and Writing II prepared students to use different types of academic writing including argumentative essay, cause-and-effect essay, and research essay. The participants were all familiar with how to cite previous studies in their reports, how to quote sources, and how to report on related literature. In addition, they were expected to be enrolled in the Writing III course, which requires the presentation of a full research paper, including a literature review section. This requirement helped motivate the participants to be actively involved in all DDL activities conducted in the present study.
Instrumentation
Data-driven Learning Methods
The selection of the corpus resources has a great effect on the usefulness of the DDL approach. Some researchers rely on a general corpus that offers massive numbers of authentic examples, such as British National Corpus BNC (e.g., Yoon, 2008; Gilmore, 2009; Luo, 2016) . Other researchers integrate a specialized corpus into DDL activities (e.g., Kennedy & Mceli, 2010) . The purpose of the current research has necessitated the use of two different corpus resources.
The first source is the Michigan Corpus of Upper-level Student Papers (MICUSP), available at http://micusp.elicorpora.info/, which provides participants with authentic examples of how integral and non-integral citation forms are crafted by highly proficient upper-intermediate counterparts in a variety of disciplines (see Römer, 2010 , for a detailed description of MICUSP). Figure 1 shows an illustration of the MICUSP home interface. Table 6 sho As illustra before and that the me improvem patterns (a participant Table 6 . R
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In order to differences approach. Table 3 shows a noticeable difference in the total quantification of citation patterns in the participants' first and second submissions (242 to 282 patterns, respectively). The frequency of the integral citation patterns decreased from 215 to 183, with a moderate decrease in both the verb-controlling pattern (from 164 to 156) and a significant decrease in occurrences of the naming patterns (from 51 to 27). Related to the non-integral citation patterns, an identifiable increase has been traced in the total number of occurrences (from 27 to 99), indicating an adequate mastery of non-integral citation patterns and an awareness of these patterns in constituting the authorial voice in academic writing. This result is clear from the increases in the numbers of the source patterns (24 to 72) as well the identification pattern (3 to 22).
The results summarized above are in line with results obtained by Rabab'ah & Al-Marshadi (2013) when they found that citation patterns used by non-native writers (n = 857) exceeded patterns employed by native writers (n = 525). This finding was justified by the fact that non-native writers were lacking some of the strategic competence and linguistic repertoire that are necessary for constituting a persuasive authorial voice (i.e., rephrasing their own ideas for the sake of credibility and projecting an evaluative critical voice). The DDL activities, however, raise the non-native participants' cognitive and metacognitive awareness of the variety of linguistic, rhetorical, and discursive tools that constitute a persuasive authentic authorial voice by exposing participants to authentic texts and reliable corpus consultations.
Conclusion
This research is a response to both the lack of studies investigating the authorial citation patterns employed by ESL Saudi undergraduate writers, and a wider lack of research on the impact of a corpus-based DDL approach in enhancing these citation patterns. The purpose of the present study is threefold. First, it provides an empirical investigation of the impact of utilizing two well-known corpora-the MICUSP and WordandPhrase.info-in a writing task using a guided-exploratory approach. Details concerning the implementation of these corpus tools, designing activities, and developing assessment tools are based on a careful reading of the existing literature. Second, this study investigates the impact of using the DDL approach on the improvement of ESL writers' general citation patterns, thereby enhancing their authorial voices. The investigation is conducted via a repeated measure of a paired sample t test. Third, the study investigates the impact of the utilization of a corpus-based DDL approach on the ESL writers' integral and non-integral citation patterns by careful quantification of all categories of citation patterns in both submissions. The investigation yielded significant results demonstrating the well-established assumption about the effectiveness of guided instruction using corpus-based activities in improving ESL writers' general proficiency.
Regarding general citation patterns, the participants showed significant dependability on the verb-controlling pattern in constructing their authorial identities (n = 320). The dominance of this pattern is also reflected by related exploratory studies in the field. Another prominent finding of the present study was the participants' preference for integral citation patterns (n = 398) over non-integral citation patterns (n = 126). This preference, however, is not in line with the native writers' general preferences as documented in the literature (Mansourizadeh & Ahmad, 2011; Rabab'ah & Al-Marshadi, 2013 ). According to Thompson & Tribble (2001) , writers tend to deemphasize the visibility of researchers in constructing their authorial identity in academic writing. This explains why native writers, who are regarded as more proficient writers than their non-native counterparts, tend to prefer employing non-integral patterns rather than integral citation patterns. This also explains the dominance of the verb-controlling patterns in non-native writers' authorial voices.
The DDL approach is found to enhance the participants' authorial voices. Results of the paired sample t test shows that the mean value increases from 2.285 to 3.778. This significant statistical result is explained by a number of factors. First, the participants' reduction of the occurrences of the integral patterns (n = 215 to n = 183) and significant increase of the occurrence of the non-integral citation patterns (n = 27 to n = 99). In particular, a significant increase has been observed in the occurrence of the source patterns (from 24 to 72) as well the identification pattern (from 3 to 22). This indicates that the DDL activities, including exposure to authentic academic texts and corpus-based consultations, have a positive effect on the participants' awareness of how to construct their invisibility while citing in their academic writing. The DDL activities improve the participants' abilities in reshaping their authorial identities by relying on their rhetorical and discursive repertoires. The increase in both the source and identification patterns indicates the participants' increased abilities in constructing their invisible evaluative authorial voices in a native like way one.
Implications of the Study
The results of the present study suggest a number of significant pedagogical observations and implications relevant to the area of DDL and academic writing in an EFL context. More specifically, by reporting on the participants' employment of citation patterns, this study highlights an area of investigation that has been never addressed in research even though the topic is closely related to academic writing.
The participants in the present study, though being upper-intermediate to advanced ESL learners, lack adequate proficiency in constructing their authorial identity. This is indicated by the descriptive results of their scores on the first submission, with a mean value of 13.4 and median value of 14.0. The participants' writing in the present study, however, manifests very proficient English and a sophisticated vocabulary. Thus, the inadequacy identified in their authorial voices in their first submission is due to lack of awareness of the different pragmatic functions of the citation patterns. Along the same line, other researchers related the ESL writers' inadequacy in citation to lack of both the necessary knowledge and exposure to the researching tools in authentic academic texts (Loi, 2012; Azlan, 2013) . Authentic texts provide an opportunity for familiarizing non-native writers with the pragmatic and discursive functions of citation patterns (Thompson & Tribble, 2001 ). The DDL activities showed an observable effect in bridging this gap in the participants' communicative strategic competence. This manifests the significance of integrating the DDL approach into the academic writing curriculum.
